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Abstract: 

An Analysis of 
the Effects of 
Nicotine on the 
Cerebral 
Circulation of 
an Isolated , 
Perfused, in 
situ Cat Brain 
Preparation 


■ To determine the effects of nicotine HC1 on the cerebral circulation of the 
cat, without the complicating actions of the drug at other sites in the body, the 
drug was perfused at concentrations of 1, 10 and 100 /xg/ml through a vascular- 
ly isolated, perfused in situ cat brain preparation. Cats having selective section 
of cranial nerves 9, 10, 11 and 12 and the cervical sympathetic trunks comprised 
various experimental groups. Nicotine was also perfused through an isolated, 
denervated hindlimb of the same cat for comparative purposes. Nicotine caused 
only a mild and transient vasoconstriction of the cerebral circulation, mediated 
primarily by stimulation of the superior cervical ganglia* and a small direct 
cerebral vasoconstrictor component. An acute tolerance to the cerebral vaso¬ 
constrictor effects of repeated increments of nicotine was also observed. The 
cerebral vasoconstrictor effect of nicotine was diminished in the presence of 
intact vagi, suggesting a cerebral vasodilator role for these nerves. In contrast, 
the effect of nicotine on the denervated hindlimb vasculature was a weak but 
sustained vasodilation. The mechanism of action of nicotine on the cerebral 
circulation is discussed along with the relevance of these findings to the potential 
health hazards of tobacco smoking in individuals with cerebrovascular in¬ 
sufficiency. 
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Introduction 

□ Despite occasional speculation as to the 
relationship between cerebrovascular disease 
and smoking 1 - 3 and the suggestion that smok- 
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ing be discouraged in patients with cerebral 
vascular insufficiency , 4 relatively little is known 
of the effects of smoking or nicotine on the 
cerebral circulation. 5 ' fl Some studies in man 
have shown little or no effect of cigarette 
smoking or intravenously injected nicotine (in 
“smoking” doses) on cerebral blood flow and 
cerebrovascular resistance (CVR ). 7-0 Larson 
et al . 5 cite a number of older studies on 
experimental animals in which cerebral blood 
flow was measured directly or by visual 
observation of exposed cortical vasculature 
following tobacco smoke inhalation or system- 
ically injected nicotine. In most of these studies 
the action of nicotine was either vasodilator or 
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